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Miragacle 
Analysis 
•  Identification Criteria indicate: 
-  an unidentified aircraft approaching fast and low has hostile intentions 
•  Rules of Engagement allowed to engage aircraft with hostile intentions 
•  Commanding officer knew about: 
-  Training site of coalition forces 
-  Colalition forces using Mirages 
-  Typical enemy behaviour would not be approaching with “Bells and 
Whistles” 
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What can we learn from experts? 
•  With respect to knowledge: 
–  Experts have large collections of 
schemas, enabling them to recognise 
a great number of situations as familiar. 
•  With respect to strategies: 
When faced with complex and unfamiliar problem: 
–  Collect and critically evaluate available evidence 
–  Seek for consistency and test assumptions 
–  Engage in mental simulation (to predict likely course of events and to 
evaluate plans) 
•  Make sense of a situation by integrating knowledge, assumptions 
and evidence in a comprehensive, plausible, and  
 consistent story.  
Training Sensemaking Skills 
Training in sensemaking needs to address two main components: 
(a) expansion and refinement of representative schemas 
(b) practice in handling complex problems, facilitating reflective and 
metacognitive processing 
(a) expansion and refinement of schemas 
Build-up of mental schemas require: 
•  intensive, deliberate and reflective study over time 
•  studying cases from different angles, acknowledging the relevance of 
cues and their contingencies, thus achieving a deep(er) understanding 
•  Initially, augmented cueing may be helpful 
Augmented cueing 
•  Extra (augmented), if: 
–  Selection of relevant cues is difficult 
–  Relationship between action & result is not 
immediately clear 
–  Long time interval between actions and 
feedback 
•  Effective for initial learning 
•  Risk of dependency! 
(b) reflective and metacognitive processing 
•  Practical training needs to emphasize concurrent processes: 
•   What you do 
–  Information collection and selection, procedures, actions, etc 
•  How you do it 
–  Being aware of ones approach, monitoring and guarding that 
approach and adjust – if necessary 
(b) value of metacognition 
It helps sensemaking 
•  What additional information do I need? 
•  Which adjustements do I need to make 
to my story? 
•  What uncertainties do I have to accept? 
•  What contingency plans can I make? 
•  When do I have to reject my current 
story in favour of an alternative story? 
Conclusion & Recommendations 
•  Sensemaking requires: 
–  Elaborate knowledge representations 
–  Meta cognitive strategies 
•  Integrated Training Program to realize this: 
–  Scenario based training with, e.g.,: 
•   augmented cues  
•  practice variability  
•  delayed feedback  
–  Reflection & Metacognition by e.g.,: 
•  Critical thinking training, 
•  Devils advocate 
•  Self explanation 
